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PART I. PEPTIC ULCER DISEASE

Introduction

Numerous studies have demonstrated the association between smoking and the
occurrence of peptic ulcer disease. This association was noted in the 1964, 1971, and
1972 Surgeon General's Reports (US PHS 1964; US DHEW 1971, 1972). The 1979
Report stated that the evidence of an association between cigarette smoking and peptic
ulcer was strong enough to suggest a causal relationship (US DHEW 1979). That
Report concluded that cigarette smoking was associated with the incidence of peptic
ulcer disease and with increased risk of dying from peptic ulcer disease; the evidence
that smoking retards healing of peptic ulcers was regarded as highly suggestive. The
1989 Report (US DHHS 1989) stated that smoking cessation may reduce peptic ulcer
incidence and is an important component of peptic ulcer treatment. even with the
effective drug therapy presently available. This Section focuses on smoking cessation
and the occurrence and course of peptic ulcer disease.

Impact of Smoking and Smoking Cessation on Ulcer Occurrence

Smoking and Gastrointestinal Physiology

Kikendali, Evaul, and Johnson (1984) reviewed the effect of cigarette smoking on
aspects of gastrointestinal physiology relevant to peptic ulcer disease. The literature
available at the time of their review supported the following concepts. Chronic cigarette
smokers have higher maximal acid output than nonsmokers. Smoking 1 cigarette or
more has no consistent immediate effect on acid secretion. Smoking 1 cigarette
immediately decreases alkaline pancreatic secretion and immediately results in a
pronounced fall in duodenal bulb pH, especially in subjects with gastric acid hyper-
secretion. Smoking has a variable effect on gastric emptying, depending on experimen-
tal design. Smoking increases duodenogastric reflux. Smoking decreases gastric
mucosal blood flow. Smoking during waking hours inhibits the antisecretory effects
of a nocturnal dose of cimetidine, ranitidine. or poldine.

Subsequent to this review, the-two latter concepts have been seriously challenged.
Robert, Leung, and Guth (1986) found that neither nicotine nor smoking inhibited basal
gastric mucosal blood flow in rats. Several investigators could not confirm that
smoking antagonized the antisecretory effect of cimetidine or ranitidine (Deakin,
Ramage, Williams 1988; Bianchi Porro et al. 1983; Bauerfeind et al. 1987).

However, several of the findings from this earlier review (Kikendall, Evaul, Johnson
1984) have been confirmed by more recent reports. Parente and associates (1985)
confirmed higher pentagastrin-stimulated acid secretion among chronic heavy smokers
than among nonsmokers. Smokers also had higher basal serum pepsinogen-I levels.
These differences were statistically significant and large enough to be of clinical
importance. Higher maximal gastric acid secretory rates among smokers compared

429



with nonsmokers were also demonstrated by Whitfield and Hobsley (1985) in a study
of 201 patients with duodenal ulcer.

Additionally. Mueller-Lissner (1986) noted that chronic smokers who abstained from
smoking tor 12 hours had more duodenogastric bile reflux than nonsmokers and
confirmed that smoking cigarettes acutely augments the already elevated rate of bile
reflux. Quimby and coworkers (1986) reported that active smoking transiently
decreased gastric mucosal prostaglandin synthesis.

In summary. the known eftects of smoking on gastroduodenal physiology provide
multiple potential mechanisms for enhancement of an ulcer diathesis by active smoking.
Several of the etfects of smoking, most notably the inhibition of alkaline pancreatic
secretion. the reduction of duodenal bulb pH, and the reduction of prostaglandin
synthesis, are transient effects that could be reversed quickly by abstinence from
smoking.

Trends in Peptic Ulcer Disease

During the past several decades. the rates of hospitalization for and mortality trom
peptic ulcer disease in the United States have declined dramatically (Kurataetal. 1983).
Although changes in coding practices and/or diagnostic procedures could explain some
of the decline, the trends in mortality from peptic ulcer have paralleled the decreasing
prevalence of smoking. Kurata and coworkers (1986) studied trends in ulcer mortality
and smoking in the United States between 1920 and 1980 and estimated that the portion
of duodenal-ulcer-related mortality attributable to smoking was between 43 and 63
percent for men and 25 and 50 percent for women. In contrast, Sonnenberg (1986)
concluded that smoking was not the main determinant of the birth cohort phenomenon
of declining peptic ulcer mortality in the United Kingdom. This study descriptively
compared the death rates for duodenal and gastric ulcer with the annual cigarette
consumption in the United Kingdom according to birth cohorts and found a lack of
correlation between ulcer mortality and cigarette consumption (Sonnenberg 1986).
Thus, factors in addition to cigarette smoking may also underlie the recent trends in
these indicators of peptic ulcer disease.

Two factors that have received considerable attention in recent years are Helicobucter
pylori gastritis (Graham 1989) and the use of nonsteroidal anti-inflammatory drugs
(Griffin, Ray. Schaffner 1988). Martin and associates (1989), in an endoscopic study.
found that smoking was a risk factor for peptic ulcer disease among patients who had
Helicobacter pylori gastritis. Willoughby and colleagues (1986) found that smoking
was associated with peptic ulcer disease among subjects with rheumatoid arthritis. most
of whom were taking nonsteroidal anti-inflammatory drugs. Ehsanullah and colleagues
(1988} and Yeomans and associates ( 1988) also showed an association of smoking with
the acute gastric erosions and submucosal hemorrhages induced by these drugs. These
studies demonstrated that smoking is associated with ulcer disease related to both
Helicobacter pylori and nonsteroidal anti-inflammatory drugs.
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Morbidity From Peptic Ulcers

In an analysis of prospective cohort data on ulcer incidence in women from the
National Health and Nutrition Examination Survey | Epidemiologic Followup Study.
the relative risk for developing peptic ulcer was 1.3 among former smokers (95-percent
confidence interval (CI). 0.7-2.9) and 1.9 among current smokers (95-percent Cl.
1.2-2.6) compared with litetime nonsmokers (Anda et al. 1990). In this study. former
smokers were defined as persons who had smoked at least 100 cigarettes in their lifetime
but who were not smoking at the time of the baseline interview. The mean length of
followup in this cohort was 9 years. This analysis used the Cox proportional hazards
model! to adjust for the potentiaf confounding effects of age. sex. socioeconomic status,
regular aspirin use. alcohol intake. and coffee consumption.

Ainley and associates (1986) surveyed the smoking behavior of 1.217 patients
undergoing endoscopy. This study did not include “normal™ or community controls as
all patients had indications for endoscopy. Of the smokers. 11.9 percent had gastric
ulcers, a diagnosis shared by 7.7 percent of ex-smokers (p<0.025) and 4.6 percent of
never smokers (p<0.001). Of the smokers. 12.8 percent had duodenal ulcer compared
with 6.8 percent of ex-smokers (p<0.01) and 6.1 percent of never smokers (p<0.001).

In a study of nearly 6.000 Japanese men living in Hawaii (Stemmermann et al. 1989),
243 developed gastric ulcers and 99 developed duodenal ulcers in 20 years of followup.
Gastric ulcer developed among 6.7 percent of current smokers compared with 3.8
percent of former smokers and 3.2 percent of lifetime nonsmokers (p<0.0001).
Duodenal ulcer developed more often (p<0.0001) among current smokers than among
former smokers or never smokers (2.7 vs. 1.4 vs. 0.9 percent. respectively).

These three studies show that smokers are more likely than never smokers and former
smokers to develop peptic ulcer disease. Two of the studies show higher frequencies
among smokers for both duodenal and gastric ulcer. All three studies demonstrate that
the risk of peptic ulcer for former smokers is between that for current smokers and for
never smokers. The tendency of symptomatic smokers to stop smoking would bias the
results of such studies toward reducing the apparent benefit of cessation (Chapter 2).
These studies strongly suggest that the smoker’s risk of developing either gastric or
duodenal ulcer is diminished after smoking cessation.

In an early analysis of cross-sectional survey data among men aged 20 to 79 in
Tecumseh. MI (Higgins and Kjelsberg 1967), the age-adjusted prevalences of self-
reported peptic ulcer among nonsmokers (presumably never smokers), ex-smokers, and
current smokers were 5.2,8.0,and 7.1 percent. respectively. The definitions of smoking
status were not presented, and the differences were not statistically significant. In this
study. the prevalences of peptic ulcer among women who were nonsmokers, ex-
smokers. or current smokers were 1.4, 1.5, and 2.8 percent. respectively: these differen-
ces were reported as statistically significant between smokers and nonsmokers (Higgins
and Kjelsberg 1967). Earlier studies such as this, which were conducted before the
advent of endoscopy. had relatively poor diagnostic accuracy and may consequently
have been biased toward underestimating the effects of smoking.

Additional reports linked smoking to some of the complications of peptic ulcer
disease. For example. 86 percent of 128 patients presenting with perforated duodenal
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